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57 ABSTRACT

A method for cutting the leader of the web 1n a paper or
board machine 1n the dryer section of the machine by a jet
of pressurized water. The web 1s placed against the drying
wire when it 1s being cut, and the jet 1s directed at the web
from the free side of the web. The water jet pressure used 1s
from about 40 bar to about 400 bar, preferably from about
100 bar to about 350 bar, which 1s produced by an ordinary
pressure washer.

20 Claims, 15 Drawing Sheets
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DRYER SECTION IN A PAPER OR BOARD
MACHINE INCLUDING AN ARRANGEMENT
FOR CUTTING AT LEAST ONE OF A
LEADER OF A WEB

This application 1s a continuation of U.S. patent appli-
cation Ser. No. 08/206,533 filed Mar. 4, 1994 now U.S. Pat.
No. 5,644,962, which m turn i1s a continuation-in-part of
U.S. Ser. No. 08/081,358 filed Jun. 22, 1993 now U.S. Pat.
No. 5,445,055.

BACKGROUND OF THE INVENTION

The present invention relates to the cutting of the leader
of the web 1n a paper or board machine 1n the drying section
of the machine and 1n cylinder drying sections of
on-machine coating machines.

At the present time, a revolving toothed circular blade
(circular saw) is used for this purpose in the prior art, in
which case the paper web must be separated from the drying,
wire at the cutting point in order that the blade should not cut
the drying wire as well.

In the prior art, a second mode for cutting a web that has
been separated from the drying wire 1s by means of a
high-pressure water jet (P>about 400 bar). The required
pressure 1s high, because, with lower pressures, the web that
1s not supported against the drying wire at the cutting point
1s torn 1rregularly, which results 1n web breaks.

In many paper and board machines, the cutting of the
leader o:E the web 1s carried out at the so-called wet end of
the machine on the Fourdrinier wire or below the so-called
pick-up felt in the press section. In these cutting processes,
the dry solids content of the web placed on the Fourdrinier
wire 1s from about 10% to about 20%, commonly about
15%. The strength of such a wet web 1s very low, and 1t can
be cut readily. In the cutting performed in the wet end of a
paper and board machine, 1t 1s possible to use low pressures
in the diagonal cutting. The pressure values are generally
from about 10 bar to about 20 bar, more commonly in a
range from about 12 bar to about 14 bar.

At the end of the drying section, the dry solids content of
the web 1s from about 90% to about 98%, most commonly
about 94% to about 95%. After the drying section of a coater,
the dry solids content 1s commonly from about 96% to about
98%. The strength of such a web 1s far higher than the
strength of a web whose dry solids content 1s about 20% or
less, the latter sort of web being usually cut by means of a
wafter jet.

OBIJECTS AND SUMMARY OF THE
INVENTION

It 1s an object of the present invention to provide a new
and 1improved method for cutting a leader of a web and/or a
diagonal tail portion of the web.

It 1s another object of the present mnvention to provide a
new and improved method for cutting the leader of a web
and/or the diagonal tail portion of the web 1n which a water
jet pressurized to a pressure between about 40 bar and 400
bar 1s applied to a free side of the web.

It 1s yet another object of the present invention to provide
a new and improved method and arrangement for cutting the
leader of a web and/or the diagonal tail portion of the web
in which a water jet pressurized to a pressure between about
40 bar and 400 bar 1s applied to a free side of the web while
the web runs against a face of a cylinder, Vac-roll, paper
oguide roll, or 1n a free draw.
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It 1s still another object of the present invention to provide
a new and improved method for cutting the leader of a web
and/or the diagonal tail portion of the web which 1s applied
in a drying section having a single-wire draw and/or a
twin-wire draw.

Briefly, 1n the method 1n accordance with the present
invention, a plurality of cylinders are arranged in the dryer
section. A drying wire carries the web over the cylinders
such that the web has at least one free, exposed side on or
between the cylinders. A pressurized water jet 1s directed at
the free side of the web to cut the web. The water jet has a
pressure from about 40 bar to about 400 bar, preferably from
about 100 bar to about 350 bar. At least one movable cutting,
nozzle can be provided through which the water jet is
applied to the web. A pump, ¢.g., plunger pump or piston
pump, can be arranged to pressurize water and direct the
pressurized water to the cutting nozzle.

The cutting nozzle 1s placed 1n a position to initiate the
cutting of the web from an edge of the web and/or from a
location between the edges of the web, 1.e., in the middle of
the width of the web.

In addition, the web may be stabilized by means of a guide
plate having an aperture through which the water jet 1s
directed at the web. To this end, nozzles are arranged in the
ouide plate to direct an air jet 1n a direction substantially
parallel to the running direction of the web. Alternatively,
suction may be applied through a coanda plate to stabilize
the web whereby the water jet 1s directed at the web through
an aperture 1n the coanda plate.

The arrangement 1n accordance with the present invention
for cutting a leader of a web and/or a diagonal tail portion
of the web 1n a paper or board machine 1n a dryer section of
the machine, includes a plurality of cylinders, a drying wire
for carrying the web meandering over the cylinders so that
the web has at least one free, exposed side on or between the
cylinders. Means are arranged to direct a pressurized water
jet at the free side of the web to cut the web. The water jet
has a pressure from about 40 bar to about 400 bar, preferably
from 100 bar to about 350 bar. A pump may be arranged to
pressurize water and direct the pressurized water to the
means. To stabilize the web, 1f desired, a plate 1s arranged
and has nozzles through which an air jet 1s directed 1n a
direction substantially parallel to the running direction of the
web. The water jet 1s directed at the web through an aperture
in the plate. The means may comprise a cutting nozzle
having a variable diameter depending on the type of web
being cut, €.g., normally from about 0.1 mm to about 1.5
mm, from about 0.2 mm to about 0.25 mm for use with Sc
ogrades, from about 0.3 mm to about 0.35 mm for {fine paper,
from about 0.4 mm to about 0.8 mm for liner and heavy pulp
webs.

The method 1n accordance with the present invention has
incontestable advantages over the methods that are currently
being used. It does not produce cutting dust in the air, which
dust 1s detrimental when 1t adheres to the paper web and to
the equipment 1n the paper mill. The devices 1n accordance
with the method of the invention are simple and durable, and
they require little maintenance. The cutting process does not
increase the noise level in the premises to a significant
extent. The web 1s not torn wrregularly, nor 1s 1t broken
because of the cutting, which 1s of great importance. In the
cutting in accordance with some embodiments of the
method, the web 1s not separated from the drying wire,
which simplifies and improves the transfer of the web and
results 1n an 1improved efficiency in the time of utilization of
the machine.
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By means of the method 1n accordance with the invention,
the leader can be cut, without risk of being torn, by means
of a simple and 1nexpensive low-pressure water jet, whose
pressure 1s of an order of about 100 bar. In one particular
embodiment of the present invention, the web 1s cut while
the web runs on the drying wire by means of a pressurized
water jet, whose pressure 1s frond about 40 bar to about 400

bar.

The method and arrangement in accordance with the
present mvention are used in a dryer section, e.g., of the
“Sym-Run” type. The web can be cut in an area where the
web going upward and/or an area of the paper machine
where the web travels in a downward direction, and/or 1n
connection with an open gap.

The cutting of the web or leader of the web can be carried
out, 1n addition to a position whereby the web or leader 1s
placed against the wire, also when the web 1s placed on the
face of a Vac roll, the face of a cylinder, or the face of a paper
cguide roll or on the face of a roll or an equivalent member
arranged for the cutting.

The cutting angle, 1.., the angle of the nozzle 1n relation
to the web, can be inclined at an angle of about +45° in the
transverse and/or longitudinal direction of the web. The
cutting angle 1s, however, preferably arranged 1n a direction
perpendicular to the web.

The high-pressure water 1s introduced into the cutting
nozzle by means of a resilient hose, either all the way from
the pump, from the end of the beam for paper-tail cutting, or
from the middle of the beam {for paper-tail cutting.
Preferably, the hose extends immediately from the end of
tire beam for paper-tail cutting, to which end the pressurized
water 1s supplied from the pump by a metal pipe made of
stainless or acid-proof stainless steel. The water may also be
stored 1n a pressure accumulator, which 1s, €.g., mounted on
the sledge for paper-tail cutting.

Around the nozzle, there 1s a guide plate which supports
the web and guides the nozzle from outside the wire 1nto the
arca o1l the web. The guide plate can be convex or rounded
at 1ts edges unless the beam for paper-tail cutting has a tilting
mechanism. Further, around the nozzle, there may also be a
coanda plate which 1s known from prior art technology of
the assignee, or a smaller plate modified from an existing
plate. The coanda plate can be curved either at one edge or
at both edges so as to guide the nozzle past the wire and the
web or across the edge of the web when arriving in the area
of the web from outside the wire.

The material of the nozzle 1s a sapphire or a diamond
inlaid 1n steel. Alternatively, it 1s possible to use nozzles
made of a metal, a ceramic, or pyrex glass.

It 1s another important feature of the present invention that
the web can be split by means of other jets, which are
switched off before the paper-tail cutting jet arrives at their
location, or that the paper-tail cutting 1s carried out by means
two or more jets by using them one after tire other.

Further, the method can be used for cutting the leader of
the web and/or a diagonal tail portion in the dryer section of
the machine either from the edge of the web or elsewhere 1n
the area of the web. Thus, the leader (paper tail.) can be cut
in a variety of ways: when 1t 1s placed against the drying
wire, a cylinder, a roll, or against a vac-roll; when it has been
separated from the drying wire, e.g., by means of suction
(coanda-plate type); that a plate or equivalent has been
inserted between the web and the drying wire; or the cutting
takes place 1 a free gap.

The high-pressure center or pump can be placed at the
machine level or in the basement, and from the same
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high-pressure center it 1s possible to supply one or several
paper-tail cutting devices with high-pressure water, either in
the same paper machine or in different paper machines.

The sledge for paper-tail cutting 1s transferred by means
of an electric or pneumatic motor or by means of a hand
lever, by the intermediate of a chain or belt. Pneumatic
cylinders may also be used for the transfer of the sledge for
paper-tail cutting. However, their maximum length 1s about
6 meters, and their cost 1s relatively high.

In a preferred embodiment, instead of a pivotal beam, thee
sledge for paper-tail cutting may also be provided with a
pivotal nozzle/guide-plate construction.

In the prior art, water jet cutting 1s carried out by using a
water pressure which 1s substantially higher than in the
present invention, €.g., 1n a range from about 850 bar to
about 4000 bar as described 1n International Patent Appli-
cation WO 91/03359 and Canadian Patent Application No.
2,031,802. In the present invention, the water jet pressure 1s
about one order of magnitude lower than in the prior art, ¢.g.,
from about 40 bar to about 400 bar. This lower operating
pressure provides an advantage that the water cutting
devices can be manufactured at a substantially lower appa-
ratus costs which are reduced 5-10% of the construction
costs of prior art water cutting devices. This drop 1n appa-
ratus costs enables an auxiliary system to be applied in the
present invention, if needed, so that two systems which are
either partially or completely parallel and/or overlapping can
be utilized and still result 1n lower construction costs. The
double system ensures that malfunctions do not cause the
paper machine downtime or that downtime periods will be
shorter than without such a parallel system.

When cutting a leader, the quality of the edge cutting
result 1s not very significant and the low water jet pressure
applied 1n the present invention provides a satisfactory
cutting result.

It 1s another advantage of the present invention that the
lower water jet pressure enables the web or leader to be cut
while running against a face of a cylinder, either running on
a wire or not, 1.e., the case where the web runs directly on
a cylinder. In the prior art, the higher water jet pressures
quickly damage the surfaces of the cylinder, and therefore
cannot be applied when the web runs on the cylinder surface.

In the following, the mvention will be described 1n detail
with reference to some exemplifying embodiments of the
invention 1illustrated in the figures 1n the accompanying
drawing. However, the invention i1s not confined to the
details of these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings are illustrative of embodiments
of the invention and are not meant to limit the scope of the
invention as encompassed by the claims.

FIGS. 1, 1A, 2, 3, 4, and 5 show a water jet device and

method 1n accordance with the present invention for cutting
of the leader as viewed from the side of the paper machine.

FIGS. 612 illustrate dryer sections 1n which the method
and arrangement 1n accordance with the present invention
are applied.

FIGS. 13 and 14 illustrate pumping arrangements to pump
pressurized water to the cutting nozzles 1 accordance with
the present invention.

FIG. 15 1llustrates a web guide plate for use 1n the present
ivention.

FIG. 15A 15 a side view of the web guide plate shown 1n
FIG. 15.
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FIG. 16 1llustrates a web guide plate for use in the present
invention.

FIG. 16A 1s a partially sectional side view of the web
cguide plate shown i FIG. 16.

FIG. 17 illustrates another embodiment of a dryer section
in which the method and arrangement 1in accordance with the
present invention are applied.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1-5, a drying wire 1s denoted with
reference numeral 1, a paper or board web to be cut with
reference numeral 2, a cutting nozzle with reference numeral
3, a cutter transfer sledge with reference numeral 4, and a
cutter transfer beam with reference numeral 5. Drying
cylinders are denoted with reference numeral 7, perforated
and/or grooved suction roll with reference numeral 8.

In FIG. 1, the nozzle of the cutter device 1s illustrated
when 1n the rest position of the mechanism, whereas in FIG.
1A a separate nozzle (shown in phantom lines) illustrates its
position when the nozzle arm 4 and the nozzle 3 are 1n the
cutting position. The pressure-pump/motor assembly, for
pressurizing water and delivering the water to the nozzle, 1s
usually placed at the operating side or at the driving side,
from which the water 1s passed by means of a flexible hose
into the nozzle, which moves along with the transfer sledge.

The cutting 1s carried out by spraying a water jet against
the face of the paper web 2 which rests on the drying wire
1, which water jet cuts through the paper web 2 and passes
through the drying wire 1 without damaging the wire, while,
at the same time, carrying away any fibers separated from
the web. The cutting nozzle 3 1s guided 1n a way 1n 1tselt
known from other cutters across the web 2 with a suitable
speed distribution so that the result 1s a web 2 leader and a
widening portion of appropriate shape. By means of suitable
arrangements, the leader can be cut both in the case of
single-wire draw and in the case of twin-wire draw. The
cutter can be mounted at a rising or falling side of the web

2.

The diameter of the nozzle 3 for the pressurized water jet
1s 1n a range from about 0.1 mm to about 1.5 mm, preferably
with a Sc grade, the diameter 1s from about 0.2 mm to about
0.25 mm, with fine paper grades, the diameter 1s from about
0.3 mm to about 0.35 mm, and with a liner and with other
heavy (pulp) webs, the diameter 1s from about 0.4 mm to
about 0.8 mm. The lower limit of the nozzle diameter could
also be about 0.15 mm. Most commonly, a nozzle 1s used
whose diameter 1s at least about 0.1 mm.

FIGS. 6 and 7 1illustrate groups R,, and R,-R,,

respectively, with single-wire draw as a field of application
of the present invention. Groups R,, and R,—R, comprise
stcam-heated upper cylinders 10 arranged in a horizontal
row (the upper row), as well as lower reversing suction
cylinders 11 arranged in a horizontal row (the lower row)
and on which the web W 1s placed on the drying wire 13 at
the side of the outside curve. In FIG. 6, the water-jet nozzle
20A 1n accordance with the present invention, which cuts the
web W, 15 placed on the sector free of the drying wire 13 on
the last cylinder 10 in the group R,, . A water jet W, that cuts
the web W 1s applied from the nozzle 20A against the outer
face of the web W that 1s placed free on the face of the
cylinder 10. Since the pressure of the water jet W, 1s quite
low, the cutting jet W, does not damage the face of the
cylinder 10. Thus, 1n this embodiment, the web 1s carried on
one of the cylinders after the drying wire has been separated
from the web, and the water jet 1s directed at the web running
on that cylinder.
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In FIG. 7, the water-jet nozzle 20B 1s arranged on the free
arca of the web W that has been arranged on the cylinder 10
between the groups R, and R,. A group gap 1s defined
between the drying groups R, and R, so that the pressurized
water jet 1s directed at the web 1n the group gap.

FIGS. 8, 9 and 10 1llustrate a cutting device 1n accordance
with the present invention arranged in an areca with a
twin-wire draw. The groups with twin-wire draw comprise
stcam-heated upper cylinders 10 1n an upper row and
corresponding steam-heated lower cylinders 105 arranged 1n
a lower row, an upper wire 13a, which 1s guided by guide
rolls 14a placed 1n the gaps between the cylinders 104, and
a corresponding lower wire 13b, which 1s guided by guide
rolls 14b placed in the gaps between the lower cylinders 105.
The guide rolls 14a are arranged between adjacent cylinders
10a 1n the upper row and guide rolls 14b are arranged
between adjacent cylinders 1056 1n the lower row. The web
has at least one free draw between the cylinders 1n said upper

row and said cylinders 1n said lower row.

In FIG. 8, the cutting nozzle 20C 1s arranged in proximity
to the last upper cylinder 10a at a location at which the web
W to be cut 1s free from the upper wire 134, 1.¢., 1n the free
draw.

In FIG. 9, the jet nozzle 20D is arranged on the free draw
W, of the web W between the lower and upper cylinder 105,
10a 1n a group with twin-wire draw, where the web W 1s not
supported by a drying wire 13a, 13b. In FIG. 10, the cutting
nozzle 20E 1s arranged on the first free draw W, of the web
W 1n a group with twin-wire draw.

FIG. 11 shows a group with a single-wire draw, in which
the drying cylinders 10 are arranged 1n an upper row and the
reversing cylinders 11 are arranged in a lower row. The
water-cutting jet 20F 1s arranged at the side of the web W on
the joint straight run of the drying wire 13 and the web 1f
between the reversing cylinder 11 and the drying cylinder

10.

FIG. 12 shows a modification of the embodiment of FIG.
11 in which the water-jet nozzle 20G 1s placed on the
reversing cylinder 11 on a turning sector of the drying wire
13 and of the web on which the web W to be cut 1s placed
at the side of the outside curve of the reversing roll.

FIGS. 13 and 14 show a hydraulic diagram of a double
system 1n accordance with the present invention. Referring
to FIG. 13, water 1s fed into the cutting device by means of
pumps 22, and 22, through two fully parallel systems, so
that, in the device there are two nozzles 20, and 20,. Nozzles
20, and 20, are placed close to each other, for example one
after the other, so as to operate at the same time or alter-
natingly by means of a valve. Pressure water, or other
pressurized fluid, 1s passed into the nozzles 20, and 20, from
the hoses 21, and 21, and the cutting jets WJ, and/or W],
are discharged out of the nozzles 20, and/or 20,. Thus, 1n
this embodiment, two cutting nozzles are arranged 1n par-
allel to one another, and two pumps are provided to pres-
surize water and direct the pressurized water to respective
cutting nozzles.

The double hydraulic system also includes a shunt pipe 36
and a valve 37 arranged therein. The pipe 36 and valve 37
enable either pump 22, or 22, to feed either or both of the
nozzles 20, 20,. Valve 37 may be controlled by means of
the same signal by which the operating pump 221 or 222 is
selected. In this manner, a very reliable operating system 1s
established by means of which the system operates even 1t
one of the pumps 22,, 22, or nozzles 20,, 20, fail.

FIG. 14 shows a system 1n which there 1s a partial double
system which comprises parallel pumps 22, and 22, and a
common water hose 21 and jet nozzle 20.
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FIGS. 15 and 15A show a web guide plate 30 for a
water-cutting device 1n accordance with the present inven-
fion. At an 1inlet side of the plane guide plate 30, in the
running direction of the web W, there 1s a nozzle slot or a
serics 31 of nozzle openings, through which an air jet A 1s
blown 1n a direction substantially parallel to the plane of the
plate 30 and along the plate. In this manner, a dynamic area
SA of negative pressure 1s produced which stabilizes the

web W 1n connection with the plate 30. Through a hole 32
that has been formed 1n the plate 30, a jet W] of cutting water

1s applied perpendicularly to the plane of the plate 30. The
ouide plate 30 keeps the web W reliably in the cutting

position by the effect of the area SA of negative pressure,
1.€., suction. Other stabilizing means or suction devices may
also be used 1n accordance with the invention.

FIGS. 16 and 16A show a disc-shaped guide plate in
which there 1s a plane central part 33 and rounded edge
portions 34. A cutting-water jet W 1s applied to the web W
through the central hole 35 1n the central part of the plate 33.

FIG. 17 shows a method for removing cutting waste
(paper chips and dust) produced in the cutting process of the

paper web. The paper web W 1s cut by means of a water
cutter 20D 1n the free draw W, of the web as 1t runs between

cylinders 10a, 10b. An air jet AC 1s directed from a jet pipe
40 to the paper particles produced in when the web 1s cut,

1.€., at an opposite side of the web from the water cutter 20D.
Air jet AC moves the particles on that side of the web away
from the web. Jet pipe 40, from which the air jet AC 1is
applied, can be connected to a doctor beam 41 in close
proximity to a doctor blade 42. The doctor blade 42 serves
to detach any paper particles from the surface of roll 10b.

All of the above-described embodiments of the paper-tail
cutting device and method 1n accordance with the present
invention can be controlled either from a separate desk, from
switches placed at the side of the paper-tail cutting device,
or by operation logic operation logic of the paper machine,
for example the control computer, such as DAMATIC XD®.
When the paper-tail cutting device 1s in the rest position, the
cutting head 1s placed at the edge at the driving side, and, 1t
the beam 1s provided with a tilting mechanism, the beam for
paper-tail cutting 1s turned away from the cutting position. In
a corresponding manner, the rest position of the cutting head
may also be placed at the tending side. When the paper-tail
cutting 1s started, the cutting nozzle placed on the sledge for
paper-tail cutting 1s run to the paper-tail cutting position
“normal-run selection/SS”, where 1t 1s positioned automati-
cally by means of the limit switches provided on the beam
for paper-tail cutting. The switches may be, e.g., contact
switches, electromagnetic switches, or optical limit switches
in the area of the beam, or a so-called revolving limit switch
at the end of the beam. Generally, the speed of the sledge for
paper-tail cutting 1s slowed down before 1t 1s positioned in
the position for paper-tail cutting. After this reduction 1n
speed, the pre-set width of the paper tail can still be changed
by means of manual run. The cutting head can be brought to
the servicing position by running the “service run/SS”.

The cutting of the paper tail 1s started by switching the
paper-tail “cutting” on via the control desk. In this case, the
beam for paper-tail cutting 1s pivoted to the cutting position
(if it 1s pivotal), and the high-pressure pump is started. Water
strikes from the nozzle against the web and pierces through
the web, whereby the leader strip 1s cut apart at the edge of
the web. The leader strip 1s guided by means of ropes,
blowing of air, or manually to the next device, which may
be, €.g., a calender, Sym-Sizer, a pope reel, Opti Reel®, or
a dryer section.

After the leader strip runs further, “spreading”™ 1s switched
on via the control desk or from the logic, in which case the
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3

sledge for paper-tail cutting starts running towards the
driving side while pressurized water cuts through the web.
In this manner, the leader strip can be spread to full width of
the web 1n accordance with the commonly known principle.
When the sledge for paper-tail cutting bypasses the limit
switch at the driving side, which switch 1s placed at the
proximity of the web edge, the high-pressure pump and the
transfer motor of the sledge for paper-tail cutting are
switched off. The transfer motor 1s a pneumatic motor or an
clectric motor which 1s provided with speed regulation and
with thermistors (preferably an electric motor). In the case
of a beam that can be tilted, the beam 1s also pivoted to the
rest position.

It 1s an important feature of the present invention that the
high-pressure water 1s produced 1n the high-pressure center,
in which there are one, two or more pumps. In a preferred
embodiment, only two pumps are used. The water that is
used 1s condensate water or tap water. The pressure of the
supply water 1s adjusted to the correct level by regulation
means, €.g., a pressure reduction valve (valves), which 1s/are
common of all the pumps or a valve of its own for each
pump. In a preferred embodiment, there 1s a separate reduc-
tion valve for each pump. For each pump, there 1s a separate
filter 1n which the filtering grade from about 0.5 um abs. to
about 50 um abs. The filters may be provided with pressure-
difference guards or, with a pressure guard arranged after the
filter 1n the water line passing to the pump. A failure report
arrives from the pressure guard 1n a manner that 1s normal
in a paper machine, mostly on the monitor screen, from
which a print can be produced. The pressure-difference
oguard or the pressure guard prevents starting of the pump
without water and controls the starting to another pump,
cither automatically or by means of manual selection carried
out by means of the control. The pressure-difference guard
reports blocking of a filter, and the pressure guard reports
ogenerally the absence of water to be supplied to the pump,
1.€., 1ndirectly, also blocking of a filter.

The pumps are of the type of a plunger pump or a piston
pump, preferably and commonly a plunger pump. The pump
1s driven by, e.g., an electric motor, by means of a v-belt, a
flat-belt, or a gear transmission. The pressure range of the
pumps 1s preferably from about 100 bar to about 350 bar.
The pumps have all-ceramic or ceramic-coated pistons/
plungers.

After the pumps, there 1s at least one pressure regulation
valve by whose means the pressure produced by each pump
or by all the pumps 1s regulated to the level necessary for the
cutting,.

In a normal case, during paper-tail cutting, only one of the
pumps 1s 1n operation. If a disturbance occurs 1n the pump
that 1s 1n operation, the next pump 1s started, either auto-
matically or by selecting it through the control system of the
machine (e.g. Damatic as described above). For the pumps,
it 1s possible to regulate different pressures, 1n which case,
for one of the pumps, a higher pressure 1s regulated for
heavy paper grades. This pump 1s chosen as the pump that
produces high-pressure water when a web 1s present that has
a high grammage or a more demanding pulp structure. The
pressure regulation valve also keeps the water consumption
at the correct level by means of a by-pass flow, so that the
pump does not have to pump water against an obstacle. This
increases the service life of the pump considerably.

After the pressure-regulation valve, there 1s a pressure

cgauge for measuring pressures 1n a range from 0 to about
400 bar.

From the pressure center, the high-pressure water 1s
passed along a pipe and/or a hose to the cutting nozzle.
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Inside the paper machine, a heat-resistant teflon hose 1s used
for the transfer of the high-pressure water.

When the method 1s used 1n a drying section for paper-tail
cutting 1n the cutting of the lateral strips, even though, when
the cutting 1s performed against the wire, the quality of the
cedge cutting result 1s near the limits of what 1s acceptable.
When the cutting 1s carried out against a cylinder and at a
free gap, no wire marking 1s produced and the cutting result
1s quite good.

The cutting of the paper tail at a low pressure 1s also
important when performed at a free gap. In the prior art, the
devices utilizes a much larger pressure which 1s one order
higher than that used in the present invention, e.g., from

about 1050 bar to about 1400 bar, which 1s produced by
means of a pressure intensifier and not a plunger pump.

The reserve system may be a completely separate system,
so that, from the reserve pump, there 1s a double line to the
reserve nozzle, which may be taken to use by opening the
valve of said line and switching on the reserve pump. The
valve of the line may be placed either on the sledge for
paper-tail cutting at the side of the machine or on the pump
unit.

The examples provided above are not meant to be exclu-
sive. Many other variations of the present invention would
be obvious to those skilled in the art, and are contemplated
to be within the scope of the appended claims.

We claim:

1. A dryer section 1n a paper or board machine including
an arrangement for cutting at least one of a leader of a web
and a diagonal tail portion of a web, the web having first and
second opposed faces, comprising

a plurality of cylinders, at least one of said cylinders being
structured and arranged to support the web 1n a run
along which said first face of the web 1s 1n contact with
said at least one cylinder and said second face of the
web 1s exposed,

at least one drying wire for carrying the web through the
dryer section, and

water jet means arranged 1n opposed relationship to said
second face of the web along said supported run of the
web 1n which said first face of the web 1s 1n contact with
said at least one cylinder and said second face of the
web 1s exposed for directing a pressurized water jet at
said second face of the web at a location along said
supported run of the web to cut the web, said water jet
having a pressure from about 40 bar to about 400 bar.

2. The dryersection of claim 1, wherein the pressure of the
water jet 1s 1n a range from about 100 bar to about 350 bar.

3. The dryersection of claim 1, further comprising a pump
to pressurize water and direct the pressurized water to said
water jet means.

4. The arrangement of claim 1, further comprising a plate
having nozzles through which an air jet 1s directed 1n a
direction substantially parallel to a running direction of the
web to stabilize the web, the water jet being directed at the
web through an aperture 1n the plate.

5. The dryersection of claim 1, wherein said water jet
means comprise a cutting nozzle, said cutting nozzle having
a variable diameter depending on the type of web being cut.

6. The dryersection of claim 5, wherein the diameter of
the cutting nozzle 1s from about 0.1 mm to about 1.5 mm.

7. The dryersection of claim 5, wherein the diameter of
the cutting nozzle for use with Sc grades 1s from about 0.2
mm to about 0.25 mm.

8. The dryersection of claim 5, wherein the diameter of
the cutting nozzle for use with fine paper 1s from about 0.3
mm to about 0.35 mm.
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9. The dryersection of claim 5, wherein the diameter of
the cutting nozzle for use with liner and heavy pulp webs 1s
from about 0.4 mm to about 0.8 mm.

10. The dryer section of claim 1, further comprising guide
means for separating said at least one drying wire from the
web at a location about said at least one cylinder such that
said supported run of the web about said at least one cylinder
1s situated after said at least one drying wire has separated
from the web.

11. The dryer section of claim 1, wherein said at least one
cylinder 1s a heated drying cylinder.

12. The dryer section of claim 1, wherein said cylinders
comprise heated drying cylinders arranged 1n a first row and
reversing suction cylinders arranged 1n a second row below
said first row of drying cylinders, said at least one drying
wire being arranged to guide the web between adjacent pairs
of said drymng cylinders over a respective one of said
reversing suction cylinders.

13. The dryer section of claim 1, wherein said cylinders
comprise heated drying cylinders arranged in first and
second rows spaced from one another, said at least one
drying wire comprising a first drying wire arranged to guide
the web over said drying cylinders 1n said first row and a
second drying wire arranged to guide the web over said
drying cylinders 1n said second row.

14. The dryer section of claim 13, wherein said cylinders
further comprise a guide roll arranged between each adja-
cent pair of said drying cylinders 1n said first row and
between each adjacent pair of said drying cylinders 1n said
second row.

15. A dryer section 1n a paper or board machine including
an arrangement for cutting at least one of a leader of a web
and a diagonal tail portion of a web, the web having first and
second opposed faces, comprising

a plurality of heated drying cylinders, one of said plurality
of drying cylinders bemg structured and arranged to
support the web 1n a run along which said first face of
the web 1s 1n contact with said drying cylinder and said
second face of the web 1s exposed,

at least one drying wire for carrying the web through the
dryer section and into contact with said plurality of
drying cylinders, and

water jet means arranged 1n opposed relationship to said

second face of the web along said supported run of the
web 1n which said first face of the web 1s 1n contact with
said drying cylinder and said second face of the web 1s
exposed for directing a pressurized water jet having a
pressure from about 40 bar to about 400 bar at said
second face of the web at a location along said sup-
ported run of the web to cut the web.

16. The dryer section of claim 15, further comprising a
plate having nozzles through which an air jet 1s directed 1n
a direction substantially parallel to a running direction of the
web to stabilize the web, the water jet being directed at the
web through an aperture in the plate.

17. The dryer section of claim 15, wherein said water jet
means comprise a cutting nozzle, said cutting nozzle having
a variable diameter depending on the type of web being cut.

18. The dryer section of claim 15, further comprising
ouide means for separating said at least one drying wire from
the web at a location about said drying cylinder such that the
supported run of the web about said drying cylinder is
situated after said at least one drying wire has separated from
the web.

19. The dryer section of claim 15, wherein said plurality
of drying cylinders are arranged in a first row, further
comprising reversing suction cylinders arranged 1n a second




5,852,963

11

row below said first row of drying cylinders, said at least one
drying wire being arranged to guide the web between
adjacent pairs of said drying cylinders over a respective one
of said reversing suction cylinders.

20. The dryer section of claim 15, wherein said plurality
of drying cylinders are arranged in first and second rows
spaced from one another, said at least one drying wire

12

comprising a first drying wire arranged to guide the web
over sald drying cylinders in said first row and a second
drying wire arranged to guide the web over said drying
cylinders 1n said second row.
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